After the introduction of the Starr-Edwards ball valve prosthesis for use in the aortic orifice (Starr, Edwards, McCord, and Griswold, 1963) more than one hundred implantations of such ball valves have been done in cases of aortic insufficiency and stenosis at the Clinic of Thoracic Surgery in Uppsala. In 1964 Bjork reported the results of the first 74 patients in this series. In 12 of these patients cardiac output was determined during the operation before and after correction, i.e., before and after the bypass procedure. In connexion with the cardiac output determinations pressure measurements were made. The ball valve resistance has been estimated from these data.
METHOD
Cardiac output was determined by the dye dilution technique or the direct Fick method or both, according to a technique described elsewhere (Grenvik, Bjo6rk, Herzog, and Holmdahl, 1966) . The relative length of the systolic period was determined and the cardiac output was counted as a systolic mean flow.
The duration of the systolic period in per cent. of the cardiac cycle was estimated from the arterial pressure curves (from the brachial artery), starting at the point of sudden rise in pressure (representing the opening of the aortic valves) and ending at the dicrotic incisure (representing approximately the closure of the aortic valves), and the systolic mean flow was calculated.
Since all patients had aortic insufficiency there was a back flow during the diastole before correction. We were not able to measure the amount of back flow by our technique. Our values of the cardiac output are thus the same as the forward flow in systole minus the backward flow in diastole. The systolic mean flow before correction is therefore called the effective systolic mean flow.
Ventricular and arterial pressures were determined simultaneously before and after correction, the ventricular pressure by direct puncture of the left ventricle and the arterial pressure through an indwelling polyethylene catheter in the brachial artery. The gradient in millimetres of mercury divided by the systolic mean flow in litres per minute is taken as an index of the resistance.
MATERIAL
The 12 investigated patients were all men between 19 and 54 years old (mean age 38 years). Five patients had a combination of aortic insufficiency and aortic stenosis; in six there was an aortic insufficiency without any signs of aortic stenosis, and one patient had a combination of aortic insufficiency with mitral insufficiency and stenosis. This last patient had a replacement of both the aortic and mitral valves by ball valves.
As is shown in the Table, the total heart size varied between 1,200 and 1,820 ml., with a mean of 1,500 ml. The relative heart size had a range of 640 to 980 ml./m.' body surface and a mean value of 800 ml./ M.2 body surface.
RESULTS
The results are presented in detail in the Table. Before correction the mean cardiac output in the 12 patients was 5-8 1./min., and after correction it was slightly less, 5 3 1./min. The mean value of the heart frequency increased from 79 to 83 beats per minute and the duration of the systolic part of the heart cycle decreased from 42% before correction to 34% after correction. Due to the aortic insufficiency with backward flow during the diastole it is obvious that the systolic flow must have been greater before implantation of the ball valve. This may be one reason why the systolic part of the cardiac cycle was longer before correction than after.
Before correction the systolic pressure gradient across the aortic valve had a mean value of 19 mm. Hg. After correction the value was 15 mm. Hg. The highest gradient was found in case 3, a boy of 19 with a combination of aortic insufficiency and stenosis. The pressure gradient over his prosthesis (size 10) was 40 mm. Hg and the resistance index 2-9. This boy died 26 days after the operation with signs of a low cardiac output.
Case 6, a man of 34 with aortic insufficiency combined with mitral insufficiency and mitral stenosis, had a replacement of both the mitral and 
